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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1-1 1 and 15-70 in the 
reply filed on January 10, 2005 is acknowledged. Claims 12-14 are withdrawn from 
further prosecution. 

Claim Interpretation 

2. Several of the terms in the claims lack specific definitions in the specification and 
are broadly interpreted. The term "intergenic" is interpreted as any region in the 
genome which is "between two genes" where a gene is an open reading frame. The 
term "microarray" is simply any substrate with which a nucleic acid can be hybridized. 
The term "consensus DNA binding region" in claim 21 does not structurally distinguish 
from a particular DNA binding region and is broadly read as any DNA binding region. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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4. Claims 1-8, 10, 1 1 , 1 7-22, 39-45, 48-53, 56-61 and 64-68 are rejected under 35 
U.S.C. 1 02(b) as being anticipated by Orlando et al (Methods (1 997) 1 1 :205-21 4). 
Orlando teaches a method of claims 1,10 and 1 1 for identifying a region of a 
genome of a cell to which a protein of interest binds (see abstract) comprising the 
steps of: 

a) crosslinking DNA binding proteins in the cell to genomic DNA of the cell, 
thereby producing DNA binding protein crosslinked to genomic DNA (see figure 1 and 
page 205-206, subheading "1 . In vivo Formaldehyde fixation of cells"), 

b) generating DNA fragments of the genomic DNA crosslinked to DNA binding 
protein in a), thereby producing a mixture comprising DNA fragments to which DNA 
binding protein is bound (see figure 1 and page 206, subheading "2. Chromatin 
solubilization by sonication"), 

c) removing a DNA fragment to which the protein of interest is bound from the 
mixture produced in b) (see figure 1 and page 209, subheading "5. Immunoprecipitation 
of crosslinked chromatin"), 

d) separating the DNA fragment identified in c) from the protein of interest (see 
figure 1 and page 210, subheading "6. Reversal of cross-links and DNA purification"), 

e) amplifying the DNA fragment of d) (see figure 1 and page 21 0-21 1 , 
subheading "8. Amplification of immunoprecipitated DNA by linker modified DNA PCR"), 

f) combining the DNA fragment of e) with DNA comprising sequences 
complementary to intergenic regions of genomic DNA of the cell under conditions in 
which hybridization between the DNA fragments and a sequence complementary to an 
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intergenic region of the genomic DNA occurs (see figure 1 and subheading "9. southern 
analysis and mapping of binding sites in DNA" where the figures 6 and 7 demonstrate 
that intergenic regions are on the blot as shown by the presence of probes such as 
probe 2206 which is between the ultrabithorax and abdominal-A genes), 

g) identifying the one or more sequences complementary to the one or more 
intergenic regions of genomic DNA off) to which the DNA fragment hybridizes whereby 
the region identified in g) is the region of the genome in the cell to which the protein of 
interest binds (see figure 1 , page 21 1 , column 2 and figures 6 and 7). 

With regard to claims 2, 39, 56, Orlando teaches the use of Drosophila 
melanogaster cells which are eukaryotic (see page 205, column 1 ). 

With regard to claims 3, 40, Orlando teaches the use of DNA binding 
transcription factors (see page 213, column 2). 

With regard to claims 4, 41, 57, Orlando teaches crosslinking with formaldehyde 
(see page 205-206, subheading "1 . In vivo Formaldehyde fixation of cells"). 

With regard to claims 5, 42, 58, Orlando teaches the use of antibodies to bind the 
protein of interest (see page 209, subheading "5. Immunoprecipitation of crosslinked 
chromatin"). 

With regard to claims 6, 43, 59, Orlando teaches the use of a ligation mediated 
PCR since the linkers must be ligated prior to PCR (see page 21 0-21 1 , subheading "8. 
Amplification of immunoprecipitated DNA by linker modified DNA PCR"). 

With regard to claims 7, 44, 60, Orlando teaches hybridization to a southern blot, 
which is a type of microarray (see figure 6). 
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With regard to claims 8, 45, 61 , Orlando teaches the use of a control (see figure 
7, figure legend "The white bars indicate" the fragments containing repetitive elements 
(M-repeats) that hybridized also with the control fraction"). 

With regard to claims 17, 48, 64, Orlando teaches shearing the DNA to make 
fragments (see page 206, subheading "2. Chromatin solubilization by sonication"). 

With regard to claims 18-22, 49-53, 65-68, Orlando teaches the entire upstream 
and downstream regions of the abdominal-A gene which inherently includes promoter 
and regulatory regions for abdominal-A and abdominal-B (see figure 7). 
5. Claims 1-11,1 5-22, 25-36, 39-53, 56-68 are rejected under 35 U.S.C. 1 02(e) as 
being anticipated by Mercola (U.S. Patent 6,410,233). 

Mercola teaches a method of claims 1 , 9, 10 and 1 1 for identifying a region of a 

genome of a cell to which a protein of interest binds (see abstract) comprising the 

steps of: 

a) crosslinking DNA binding proteins in the cell to genomic DNA of the cell, 
thereby producing DNA binding protein crosslinked to genomic DNA (see figure 1), 

b) generating DNA fragments of the genomic DNA crosslinked to DNA binding 
protein in a), thereby producing a mixture comprising DNA fragments to which DNA 
binding protein is bound (see figure 1), 

c) removing a DNA fragment to which the protein of interest is bound from the 
mixture produced in b) (see figure 1 ), 

d) separating the DNA fragment identified in c) from the protein of interest (see 
figure 1), 
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e) amplifying the DNA fragment of d) (see figure 1 ), 

f) combining the DNA fragment of e) with DNA comprising sequences 
complementary to intergenic regions of genomic DNA of the cell under conditions in 
which hybridization between the DNA fragments and a sequence complementary to an 
intergenic region of the genomic DNA occurs (see figure 1 ), 

g) identifying the one or more sequences complementary to the one or more 
intergenic regions of genomic DNA of f) to which the DNA fragment hybridizes whereby 
the region identified in g) is the region of the genome in the cell to which the protein of 
interest binds (see figure 1 ). 

With regard to claims 9, 15, 16, 29-30, 46, 47, 62 and 63, Mercola teaches the 
use of fluorescent labels such as Cy3 and Cy5 (see column 17, lines 60-65). 

With regard to claims 2, 25, 39, 56, Mercola teaches the use of cells which are 
eukaryotic (see column 1 1 , line 23). 

With regard to claims 3, 26, 40, Mercola teaches the use of DNA binding 
transcription factors (see column 11, line 6). 

With regard to claims 4, 41 , 57, Mercola teaches crosslinking with formaldehyde 
(see figure 1 ). 

With regard to claims 5, 42, 58, Mercola teaches the use of antibodies to bind the 
protein of interest (see figure 1 ). 

With regard to claims 6, 43, 59, Mercola teaches the use of a ligation mediated 
PCR since the linkers must be ligated prior to PCR (see figure 1 ). 
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With regard to claims 7, 27, 44, 60, Mercola teaches hybridization to a matrix, 
which is a type of microarray (see figure 1 ). 

With regard to claims 8, 28, 45, 61 , Mercola teaches the use of a control (see 
column 19, lines 23-25). 

With regard to claims 1 7, 31 , 48, 64, Mercola teaches shearing the DNA to make 
fragments (see figure 1 ). 

With regard to claims 1 8-22, 49-53, 65-68, Mercola teaches the analysis of the 
Egr-1 transcription factor control elements and genes (see example 1). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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8. Claims 9, 15, 16, 25-36, 46, 47, 62 and 63 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Orlando et al (Methods (1997) 1 1 :205-214) in view of Hacia 
et al (Nucleic Acids Research (1998) 26(16):3865-3866). 

Orlando teaches a method of claims 1,10 and 1 1 for identifying a region of a 
genome of a cell to which a protein of interest binds (see abstract) comprising the steps 
of: 

a) crosslinking DNA binding proteins in the cell to genomic DNA of the cell, 
thereby producing DNA binding protein crosslinked to genomic DNA (see figure 1 and 
page 205-206, subheading "1. In vivo Formaldehyde fixation of cells"), 

b) generating DNA fragments of the genomic DNA crosslinked to DNA binding 
protein in a), thereby producing a mixture comprising DNA fragments to which DNA 
binding protein is bound (see figure 1 and page 206, subheading "2. Chromatin 
solubilization by sonication"), 

c) removing a DNA fragment to which the protein of interest is bound from the 
mixture produced in b) (see figure 1 and page 209, subheading "5. Immunoprecipitation 
of crosslinked chromatin"), 

d) separating the DNA fragment identified in c) from the protein of interest (see 
figure 1 and page 210, subheading "6. Reversal of cross-links and DNA purification"), 

e) amplifying the DNA fragment of d) (see figure 1 and page 210-21 1 , 
subheading "8. Amplification of immunoprecipitated DNA by linker modified DNA PCR"), 

f) combining the DNA fragment of e) with DNA comprising sequences 
complementary to intergenic regions of genomic DNA of the cell under conditions in 
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which hybridization between the DNA fragments and a sequence complementary to an 
intergenic region of the genomic DNA occurs (see figure 1 and subheading "9. southern 
analysis and mapping of binding sites in DNA" where the figures 6 and 7 demonstrate 
that intergenic regions are on the blot as shown by the presence of probes such as 
probe 2206 which is between the ultrabithorax and abdominal-A genes), 

g) identifying the one or more sequences complementary to the one or more 
intergenic regions of genomic DNA of f) to which the DNA fragment hybridizes whereby 
the region identified in g) is the region of the genome in the cell to which the protein of 
interest binds (see figure 1 , page 21 1 , column 2 and figures 6 and 7). 

With regard to claims 2, 25, 39, 56, Orlando teaches the use of Drosophila 
melanogaster cells which are eukaryotic (see page 205, column 1 ). 

With regard to claims 3, 26, 40, Orlando teaches the use of DNA binding 
transcription factors (see page 213, column 2). 

With regard to claims 4, 41 , 57, Orlando teaches crosslinking with formaldehyde 
(see page 205-206, subheading "1 . In vivo Formaldehyde fixation of cells"). 

With regard to claims 5, 42, 58, Orlando teaches the use of antibodies to bind the 
protein of interest (see page 209, subheading "5. Immunoprecipitation of crosslinked 
chromatin"). 

With regard to claims 6, 43, 59, Orlando teaches the use of a ligation mediated 
PCR since the linkers must be ligated prior to PCR (see page 210-21 1 , subheading "8. 
Amplification of immunoprecipitated DNA by linker modified DNA PCR"). 
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With regard to claims 7, 27, 44, 60, Orlando teaches hybridization to a southern 
blot, which is a type of microarray (see figure 6). 

With regard to claims 8, 28, 45, 61, Orlando teaches the use of a control (see 
figure 7, figure legend "The white bars indicate the fragments containing repetitive 
elements (M-repeats) that hybridized also with the control fraction"). 

With regard to claims 17, 31, 48, 64, Orlando teaches shearing the DNA to make 
fragments (see page 206, subheading "2. Chromatin solubilization by sonication"). 

With regard to claims 18-22, 32-36, 49-53, 65-68, Orlando teaches the entire 
upstream and downstream regions of the abdominal-A gene which inherently includes 
promoter and regulatory regions for abdominal-A and abdominal-B (see figure 7). 

Orlando does not teach the use of fluorescent labels, and in particular the use of 

Cy5. 

Hacia teaches the use of a two label system where one of the labels is Cy5- 
phycoerythrin (see page 3865, column 2). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to substitute the fluorescent Cy5 dye of Hacia into the 
detection method of Orlando since the use of fluorescent dyes permits replacement of 
the radioactive components used in Orlando and avoidance of radioactivity is desirable. 
Further motivation to use the Cy5 dye of Hacia is provided by Hacia, who notes "An 
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attractive aspect of this two color system is the minimal spectral overlap between the 
phycoerythrin and phycoerythrin-Cy5 dyes (see page 3866, column 2)." Hacia notes 
that "Two color analysis allows competitive hybridization between a reference standard 
and an unknown sample, improving the performance of the assay (see abstract)." So 
an ordinary practitioner, wishing to modify Orlando in order to solve Orlando's concern 
regarding background and specificity (see page 213, column 1, where Orlando is 
seriously concerned with background signal in the hybridization), would have been 
motivated to use the two color system of Hacia since the two color system would 
improve signal specificity and accuracy as taught by Hacia (see page 3866, column 2). 
Further motivation to use Cy5 is that minimal spectral overlap is imposed when this dye 
is used in combination with phycoerythrin as discussed by Hacia. 
9. Claims 23, 24, 37, 38, 54, 55, 69 and 70 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Orlando et al (Methods (1 997) 1 1 :205-214) in view of Hacia et 
al (Nucleic Acids Research (1998) 26(16):3865-3866) and further in view of Hallahan et 
al (J. Biol. Chem. (1995) 270(51 ):30303-9). 

Orlando in view of Hacia teach the limitations of claims 1-11, 15-22, 25-36, 39-53 

and 56-68 as discussed above. 

In particular, Orlando clearly teaches that the method of analysis is generic, 
noting "We have substantially broadened the potential of the method by adapting it to 
the analysis of general transcription factors (see page 205, column 2)." 

Orlando in view of Hacia do not teach the species of cell cycle transcription 
factors. 
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Hallahan teach the analysis of transcription factors that are associated with cell 
cycle and in particular, analyzed the G1, S and G2/M transitions (see page 30304, 
column 2). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to apply the method of Orlando in view of Hacia to any 
transcription factor, including cell cycle transcription factors such as those of Hallahan 
since Orlando notes "We have substantially broadened the potential of the method by 
adapting it to the analysis of general transcription factors (see page 205, column 2)." 
An ordinary practitioner would have been motivated to use the method of Orlando to 
study the transcription factors of Hallahan in order to determine where the transcription 
factors bind on the genomic DNA, in order to determine the higher order structure which 
controls gene transcription of these cell cycle factors of Hallahan. 
10. Claims 23, 24, 37, 38, 54, 55, 69 and 70 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Mercola (U.S. Patent 6,410,233) in view of Hallahan et al (J. 
Biol. Chem. (1995) 270(51 ):30303-9). 

Mercola teaches the limitations of claims 1-11, 15-22, 25-36, 39-53 and 56-68 as 

discussed above. 

Mercola does not teach the species of cell cycle transcription factors. 

Hallahan teach the analysis of transcription factors that are associated with cell 
cycle and in particular, analyzed the G1 , S and G2/M transitions (see page 30304, 
column 2). 
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It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to apply the method of Mercola to any transcription factor, 
including cell cycle transcription factors such as those of Hallahan since an ordinary 
practitioner would have been motivated to use the method of Mercola to study the 
transcription factors of Hallahan in order to determine where the transcription factors 
bind on the genomic DNA, in order to determine the higher order structure which 
controls gene transcription of these cell cycle factors of Hallahan. 

Double Patenting 

1 1 . Claims 1 -1 1 and 1 5-70 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-11 of U.S. 
Patent No. 6,410,243 in view of Hacia and further in view of Hallahan. 

Claims 1-11 of U.S. Patent No. 6,410,243 teach a method of identifying a region 
of a genome of a living cell to which a protein of interest binds, comprising the steps of: 

a) crosslinking DNA binding protein in the living cell to genomic DNA of the living 
cell, thereby producing DNA binding protein crosslinked to genomic DNA; 

b) generating DNA fragments of the genomic DNA crosslinked to DNA binding 
protein in a), thereby producing a mixture comprising DNA fragments to which DNA 
binding protein is bound; 

c) removing a DNA fragment to which the protein of interest is bound from the 
mixture produced in b); 

d) separating the DNA fragment identified in c) from the protein of interest; 

e) amplifying the DNA fragment of d); 
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f) combining the DNA fragment of e) with DNA comprising a sequence 
complementary to genomic DNA of the cell, under conditions in which hybridization 
between the DNA fragment and a region of the sequence complementary to genomic 
DNA occurs; and 

g) identifying the region of the sequence complementary to genomic DNA off) to 
which the DNA fragment hybridzes, 

whereby the region identified in g) is the region of the genome in the cell to 
which the protein of interest binds. 

2. The method of claim 1 wherein the cell is a eukaryotic cell. 

3. The method of claim 1 wherein the protein of interest is selected from the 
group consisting of: a transcription factor and an oncogene. 

4. The method of claim 1 wherein the DNA binding protein of the cell is 
crosslinked to the genome of the cell using formaldehyde. 

5. The method of claim 1 wherein the DNA fragment of c) to which is bound the 
protein of interest is identified using an antibody which binds to the 

protein of interest. , 

6. The method of claim 1 wherein the DNA fragment of e) is amplified using 
ligation-mediated polymerase chain reaction. 

7. The method of claim 1 wherein the complement sequence of the genome of 
f) is a DNA microarray. 

8. The method of claim 1 further comprising: h) comparing the region 
identified in g) with a control. 
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9. Teaches the method with the further step f) fluorescently labeling the DNA 
fragment of e) and i) comparing the fluorescence intensity measured in h) to the 
fluorescence intensity of a control, whereby fluorescence intensity in a region of the 
genome which is greater than the fluorescence intensity of the control in the region 
indicates the region of the genome in the cell to which the protein of interest binds. 

1 1 . teaches application of the method to a transcription factor which will bind to 
intergenic DNA. 

The claims do not teach the use of Cy5 nor do they teach the use of cell cycle 
transcription factors. 

Hacia teaches the use of a two label system where one of the labels is Cy5- 
phycoerythrin (see page 3865, column 2). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to substitute the fluorescent Cy5 dye of Hacia into the 
detection method of claims 1-11 of U.S. Patent No. 6,410,243 since Hacia notes "An 
attractive aspect of this two color system is the minimal spectral overlap between the 
phycoerythrin and phycoerythrin-Cy5 dyes (see page 3866, column 2)." Hacia notes 
that "Two color analysis allows competitive hybridization between a reference standard 
and an unknown sample, improving the performance of the assay (see abstract)." So 
an ordinary practitioner, wishing to modify claims 1-11 of U.S. Patent No. 6,410,243 
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would have been motivated to use the two color system of Hacia since the two color 
system would improve signal specificity and accuracy as taught by Hacia (see page 
3866, column 2). Further motivation to use Cy5 is that minimal spectral overlap is 
imposed when this dye is used in combination with phycoerythrin as discussed by 
Hacia. 

Hallahan teach the analysis of transcription factors that are associated with cell 
cycle and in particular, analyzed the G1, S and G2/M transitions (see page 30304, 
column 2). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to apply the method of claims 1-11 of U.S. Patent No. 
6,410,243 to any transcription factor, including cell cycle transcription factors such as 
those of Hallahan. An ordinary practitioner would have been motivated to use the 
method of claims 1-11 of U.S. Patent No. 6,410,243 to study the transcription factors of 
Hallahan in order to determine where the transcription factors bind on the genomic 
DNA, in order to determine the higher order structure which controls gene transcription 
of these cell cycle factors of Hallahan. 

12. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F. 2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .130(b). 
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Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey Fredman whose telephone number is (571)272- 
0742. The examiner can normally be reached on 6:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571)272-0782. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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